Background Food pantries and food banks are interested in cost-effective methods to encourage the selection of targeted foods without restricting choices. Thus, this study evaluates the effectiveness of nudges toward targeted foods.
Background
Despite significant efforts, both public and private, food insecurity persists within the USA. Feeding America, which serves a vast network of food banks and pantries nationwide, is the largest domestic feeding program in the USA, providing food to 46.5 million unique individuals or 15.5 million households annually. 1 Of the households that benefit from Feeding America, 82.3% were at or below 130% of the federal poverty line, which is one of the criteria for eligibility for the Supplemental Nutrition Assistance Program (SNAP). 2 Nearly 84% of these households were classified as food insecure, while in 2014 the US rate of food insecurity was 14.0%. 3 From the literature on food insecurity, many of these households experience diet-related diseases. 4 -9 Thirty-three percent of households participating in Feeding America programs have at least one member diagnosed with diabetes, and 58% of the households have at least one member who is hypertensive. 1 Food pantry organizers aim to give clients the choice of which foods they receive to both honor the dignity of their clients and to encourage clients to take products that they actually want and will end up using, hopefully mitigating waste. As a result, organizers have created client-choice food pantries. With greater choice, however, a greater risk exists that patrons will choose food bundles that are nutritionally wanting. Given the demonstrated prevalence of poor dietary habits among clients, organizers of client-choice food pantries are interested in encouraging clients to make healthier choices at their pantries. In this study, we offer two examples of behavioral economic techniques that nudge clients without costly or time consuming effort on the part of the food pantry (or food bank).
In our analysis, we use two interventions in a client-choice pantry to determine whether we can nudge clients to a targeted product. We hypothesize that placing a targeted product first in a presentation of goods will increase the uptake of the product. Similarly, we hypothesize that presenting the product in its original packaging will encourage the selection of the targeted product relative to the repackaged product. Food pantries often repackage products to ensure equitable distribution of products. This intervention is designed to determine the implications of such repackaging on selection.
Method Study sample and setting
Our interventions took place at a food pantry in New York State. The pantry is affiliated with a church and is a member of the Feeding America network. The church hosts a food pantry every Tuesday from 1:00 to 2:00 pm. The pantry is run by 15 -20 volunteers, many of whom are parishioners of the church. In 2013, the pantry served 7269 clients and averaged 150 clients served each session. All clients (n ¼ 443) who shop the pantry are adults.
The pantry offers clients' products from a series of tables. The convention of this pantry is for clients to walk in the order they arrived along tables where volunteers offer products. At each table, the clients are permitted to take a fixed amount of the product depending on product availability and estimates of the number of participants. Products cannot be exchanged across categories; e.g. clients are not permitted to skip the desserts to get more fruit. For the interventions we implement, we focused on the dessert table. Clients can select one dessert from the products available. The typical mix of desserts includes frosted sheet cakes, trays of brownies, cookies, pies, assorted pastries, etc. While the mix of products shifted from week to week, the general composition of products did not vary. During our preliminary visits, we noticed protein bars as one of the choices in the dessert section. Though not necessarily a 'health food', the choice of a typical protein bar provides more protein and fiber and less fat than an equivalent portion of frosted chocolate cake. 10 Furthermore, empirical evidence suggests that the individually wrapped protein bars may lead to lower calorie consumption relative to the chocolate cake because of the set portions size. 11 
Experiment design
The pantry offered an assortment of bars (Luna Bars, Clif Bars, Rickland Orchard Greek Yogurt Covered Protein Bars and Quaker Oats Chewy Granola Bars (Before the pantry day, if stocks were low, the research team supplemented the pantry with the targeted good when available quantities were low)), which we used for the interventions. We implemented two interventions, order and packaging, on the dessert section of the pantry. Prior to the interventions, we received IRB approval from the sponsoring institutions (14-065 EX 1403 and 1303003756). For the order intervention day, we placed the bars at the end of the line of desserts (Back). The following week we implemented the treatment in which we placed the bars at the beginning of the line of desserts (Front) for the pantry session. We repeated these interventions for the next two sessions in reverse order. The interventions took place over four successive Tuesdays, 28 October 2014 through 18 November 2014. We analyzed the data in December 2014. We randomized treatments with parallel assignment by day of the interventions. We achieved random allocation by alternating treatments by days. We determined the sample size (n ¼ 443) by the number of clients who attended the food pantry on the study days. We stopped collecting data if we ran out of either the targeted or the other dessert products. We did not inform clients about the interventions. The interventions were observable though not obvious.
For the packaging interventions, we offered the protein bars in the original packaging (Boxed). As an alternative treatment, we offered the individually wrapped bars repackaged in sealed, clear plastic bags (Unboxed). When the product was offered in the box, the pantry provided 12-count boxes of the products. The pantry did the same with the unboxed products; however, for the Chewy Granola Bars, the pantry offered 15-count bags. For the first two pantry interventions (28 October and 4 November), the pantry offered the boxed products. For the last two interventions (11 and 18 November), the pantry offered the unboxed product. We placed the targeted product at the front of the dessert section on the first and third sessions (28 October and 11 November), and we placed the product at the back of the section for the second and fourth sessions (4 and 18 November). We measured the take rate, the proportion of clients that selected the targeted item, and the binary choice to determine whether the intervention increased selection.
Results
In total, 443 clients visited the pantry over the four pantry sessions. We had 205 clients under the Front treatment and 238 in the Back treatment. The allocation ratios are 0.46 (Front) and 0.54 (Back). For the packaging intervention, 188 clients visited the pantry under the Boxed treatment and 255 visited under the Unboxed treatment. The allocation ratios are 0.42 (Boxed) and 0.58 (Unboxed) ( Fig. 1 for enrollment) . Based on the binomial distribution of the outcome of selection of the protein bars, the average uptake of the bars under the Front treatment is 0.337 with a 95% confidence interval, CI ¼ 0.272, 0.406 (Table 1 Figure 2 has the means and confidence interval of the proportion uptake of the targeted food for the order and the packaging interventions.
Because the two interventions overlap, we assess the effects of four different combinations of the treatments: Front-Boxed (n ¼ 59), Front-Unboxed (n ¼ 129), Back-Boxed (n ¼ 146) and Back-Unboxed (n ¼ 109) (On each pantry day, the pantry had on average 35 units of the targeted product in a mix of 200 total desserts offered). for Front-Unboxed and Back-Unboxed is 20.0860 with a 95% CI ¼ 20.187, 0.015. These findings suggest that placing the protein bars at the beginning of the line of desserts increased the uptake relative to placing the bars at the end of the line. The packaging interventions are also statistically different. However, the overlapping interventions have statistically significant odds ratios only for Front-Boxed to Back-Boxed.
Odds ratios from the logistics regression
Because the pantry does not randomize the line, clients who are at the beginning of the line have first pick of a limited supply, so they may face a different product mix than later clients. Additionally, clients may self-select to be first. These early clients will have a lower Queue Number than other clients. Both of these factors may have influence on the selection of product. The declining diversity of product may encourage selection of the targeted product regardless of intervention. If clients are self-selecting to be first to pick the best products, nudges may be less effective on their selection. Therefore, we control for the effect of Queue Number in the estimation of the logistics odds ratio. For the Queue Number, we used a categorical variable that indicates the quartile of the queue that the client visited the pantry. A client in the first Back-Unboxed is the referent for the estimates of both odds ratios of the combined interventions. 25% of the clients is the first quartile. For the second quartile, a client visited the pantry between the 25th and 50th percentile of the clients that day. Clients who visited the pantry between the 50th and 75th percentiles of the clients that day are in the third quartile, while the fourth quartile has clients who were in the last 25% of clients who visited the pantry that day. We estimated the odds ratios for the binary choice of the targeted product with a logistic model with controls (Table 2) . We also ran the linear probability model; both models produced similar results. The outcome variable is selection of the targeted product (1) or not (0). We hypothesized that Queue Number may influence the selection of the targeted product outside of the intervention. Therefore, we controlled for the direct effect of Queue Number with the Quartile Queue Number. We also estimated the models with the ordinal Queue Number, which ranges from 1 to 147. The estimates are similar for both measures of the Queue Number, but statistical significance of the overlapping treatments changed. Additionally, we clustered the standard errors by the Queue Number. We also ran the models without clustering the standard errors by the Queue Number, and the results were nearly identical.
In Table 2 , we present four estimates of the logistics regression. Column 1 (2) reports the odds ratios for the model of the Order (Packaging) intervention with the control of Queue Number. In Column 3, we present the odds ratios of control for both the Order and Packaging interventions along with the Quartile Queue Number. Column 4 reports the odds ratios for the overlapping interventions with Back-Unboxed as the referent and the Quartile Queue Number. For the Order model (Column 1), the odds ratio for Front is 1.769, 95% CI ¼ 1.132, 2.763. In the Packaging model (Column 2), the odds ratio for Boxed is 1.828, 95% CI ¼ 1.188, 2.812. In both models, the odds ratios, for the second, third and fourth Quartile Queue Number relative to the first quartile, are statistically significant and increasing.
Controlling for both Order and Packaging (Column 3), we found larger odds ratios for both intervention types while preserving the order of the magnitude. The odds ratio for the Order intervention (Front to Back) is 2.140, 95% CI ¼ 1.333, 3.438, while the odds ratio for Packaging intervention (Boxed to Unboxed) is 2.204, 95% CI ¼ 1.396, 3.481. Again, we see that the Quartile Queue Number has a statistically significant odds ratios. Across the three columns, the odds ratios for the Quartile Queue Number do not change, though the point estimates differ by small amounts.
In the final model (Column 4), we consider the overlapping interventions while controlling for Queue Number. Relative to the Back-Unboxed treatment, the odds ratio for the FrontBoxed is 4.739 with a 95% CI ¼ 2.269, 9.898. For FrontUnboxed, the odds ratio is 1.988 with a 95% CI ¼ 1.060, 3.729. The odds ratio for Back-Boxed is 2.045 with a 95% CI ¼ 1.080, 3.872. For each of the quartiles of the Queue Number, the odds ratios are statistically significant and increasing. 
Discussion
Main finding of this study
The results of this intervention contribute to the literature at the intersection of behavioral economics, nutrition and poverty in three important ways: (i) We provide evidence of the effectiveness of behavioral interventions in food choice among adults in a food pantry. Products in the first position may make selection cognitively easier. 12, 13 Further, keeping products in the original box may remove the stigma of receiving the product from the food pantry. (ii) We furnish findings that suggest that the overlaying of interventions may strengthen their effectiveness-e.g. Front-Boxed has the highest odds ratio. (iii) We find evidence that suggests the effectiveness of interventions may change over the implementation period. As a result, low cost and simple interventions may improve the selection of targeted products at food pantries. However, the context, such as product availability and point of selection, may matter in implementation of interventions.
What is already known on this topic?
An extensive literature suggests that behavioral interventions may alter food choice. This literature presents challenges to pricing and educational interventions that often have little impact on day-to-day choices either in food or in finance. 14 Despite best efforts, individuals make mistakes, especially when long-term outcomes are largely determined by shortrun decisions. 14 -19 Behavioral techniques have been effective in shaping food decisions of children 15,17,20 -23 and adults 24, 25 and often at little cost. Most of these interventions were in schools, however, leading to uncertainty in whether these effects generalize to non-student populations. Also, while some of the schools in these studies had a relatively high percentage of low-income children, none of the studies consider populations with the high concentration of poverty that the current study considers. Only one study explores the possibility of nudges in food pantries. 13 What this study adds?
We provide evidence that behavioral interventions are effective in the promotion of products among this high-poverty population, and the impact that interventions have on clients' choices persists as the choice set each subsequent client encounters changes.
Limitations of this study
A potential limitation of this study is the noisiness inherent in the setting. Food pantries rely, in large part, on in-kind donations and have limited resources, so they offer different products from session to session. The number and diversity of clients also vary over sessions. In this study, the dessert section fluctuated in product offerings over the study period, though there were no major changes in the types of products offered. The number of clients recorded during the study ranged from 59 to 146 clients. As these data are observational, and the clients move through the line at a steady pace, we did not collect detailed information on the characteristics of the clients.
As the results in Table 2 suggest, Queue Number or the Quartile Queue Number has a statistically significant effect on the odds of uptake of the targeted product. This result is consistent with the observation that the diversity of the products available decreases throughout the day, because the odds ratio increases for each subsequent quarter. Subjects are more likely to select the targeted product later in the day as the relative presence of the targeted products increases. Thus, the increasing odds ratio follows from the point of view of product diversity. Despite this effect, the odds ratios still indicate a statistically significant effect. Pantries can resolve this problem by ensuring a more stable balance of products for all clients.
Conclusions
When given a choice of desserts, protein bars may not be the first choice among frosted cakes, pies, doughnuts and cookies. However, this study provides evidence that even within this choice set, clients at food pantries may be successfully nudged toward selecting the lesser of two (or three, four, five . . .) evils. We find that placing protein bars at the front of the display relative to the end of the display leads to an odds ratio of 2.140 (95% CI ¼ 1.333, 3.438), controlling for queue number. Similarly, keeping the product in the original package has an odds ratio of 2.204 (95% CI ¼ 1.396, 3.481). Overlapping interventions by placing the targeted product up front in the original package (Front-Boxed) has an odds ratio of 4.739 (95% CI ¼ 2.269, 9.898) over placing the product at the end of the line out of the original package, controlling for queue number. The simplicity of these interventions suggests that implementation of nudges is feasible for any pantry organizer. 26 This study is the first to provide evidence for the effectiveness of simple behavioral interventions in the food pantry setting to encourage the selection of targeted foods. 
